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ALL TOGETHER NOW: LEGAL RESPONSES TO THE
INTRODUCTION OF AQUATIC NUISANCE SPECIES IN
WASHINGTON THROUGH BALLAST WATER
Jason R. Hamilton
Abstract: Aquatic nuisance species (ANS) are a substantial threat to the global
environment, causing harm to ecosystems and costing U.S. industry billions of dollars per
year. To combat ANS, legal regimes are being established on the international, federal, and
state levels. In some western states, advocates have proposed legislation that is more stringent
than the international and federal legal regimes' voluntary ballast-water-exchange regulations.
This Comment argues that Washington and the United States should remain in conformity
with the international legal regime and should not enact regulations calling for mandatory
ballast water-exchange at this time. Instead, the U.S. Coast Guard should strengthen its
regulations in accordance with the National Invasive Species Act (NISA), development of
regional panels should continue, and the United States should enact a national decision-
support system. Furthermore, states should bolster their legal regimes in conjunction with
NISA by funding ANS coordinators, developing ANS management plans, participating in
ANS regional panels, and furthering education regarding ANS.
The introduction of aquatic nuisance species (ANS)' into U.S. waters
through the discharge of ballast water from merchant vessels has
emerged as one of the most severe environmental threats to the United
States and the Pacific Northwest.2 According to one prominent report,
more than 4500 self-sustaining ANS populations now exist in the United
States.' International, federal, and state authorities have instituted various
government mechanisms in an attempt to control the introduction and
spread of ANS through the discharge of ballast water from vessels
1. The term "aquatic nuisance species" (ANS) refers to animal, plant, and pathogen species that
threaten the diversity or abundance of native species or the ecological stability of infested waters. 16
U.S.C. § 4702(1) (Supp. 111 1997). "Exotic species:' "invasive species," "nonindigenous species,"
and "non-native species" are terms commonly substituted for ANS and are used interchangeably
throughout this Comment.
2. See The Zebra Mussel & European Green Crab Task Force, Report and Recommendations 4
(1998) [hereinafter Task Force Report] (on file with the Washington State Department of Fish and
Wildlife).
3. See Office of Tech. Assessment, U.S. Congress, Harmful Non-Indigenous Species in the United
States 3 (1993) [hereinafter Harmful Non-Indigenous Species]. This Assessment offers a
comprehensive treatment of the problems caused in the United States by ANS. For additional
information, see also Reauthorization of the 1990 Nonindigenous Aquatic Nuisance Prevention and
Control Act: Hearing on S. 1660 Before the Subcomm. on Drinking Water, Fisheries and Wildlife of
the Senate Comm. on Env't, 104th Cong. (1996) (statement of Rowan W. Gould, Deputy Assistant
Director of Fisheries, U.S. Fish and Wildlife Service, Department of the Interior), microformed on
Sup. Docs. No. Y4.P96/10:S.HRG 104-746 (U.S. Gov't Printing Office).
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engaged in international and interstate shipping. For example, confronted
with estimates that ANS cause $123 billion per year in damage
nationwide, President Clinton signaled a further attempt at controlling
the introduction of ANS by issuing Executive Order 13,112 in February
1999.4 At the state level, in January 1999 Senator Ken Jacobsen
introduced an ANS measure, Senate Bill 5315, to the Washington State
Senate.' It did not pass, but the legislature allocated money to retain the
Washington state ANS coordinator for the development of future
legislative initiatives.6
This Comment examines the federal and state legislative efforts to
prevent the introduction of ANS into Washington state waters through
ballast water and argues that any strengthening of federal and state law
should occur in concert with the developing international legal regime.
Part I defines ANS, discusses their possible effects on the Pacific
Northwest, traces how they are introduced through ballast water, and
explains some of the possible methods for controlling their migration
through ballast water. Part II addresses the international legal
community's response to ANS, focusing on the United Nations
Convention on the Law of the Sea and the International Maritime
Organization's voluntary ballast-water guidelines. Part III examines the
United States' response to ANS and specifically discusses the
Nonindigenous Aquatic Nuisance Prevention and Control Act, the
National Invasive Species Act (NISA), and Executive Order 13,112. Part
III also discusses how the United States' response affects Washington's
attempt to curtail the introduction of ANS through the discharge of
ballast water. Part IV examines legislative activity in Washington and
how it addresses ANS introduction through ballast water. Part V
concludes that to address the ANS problem adequately, federal and state
authorities must strengthen their legal regimes in conjunction with the
developing international legal regime. To accomplish this, neither federal
nor state agencies should enact mandatory ballast-water-exchange
regulations at this time; instead, the U.S. Coast Guard should strengthen
its proposed regulations in accordance with NISA, development of
regional panels should continue, the United States should enact a
4. See Exec. Order No. 13,112, 64 Fed. Reg. 6183 (1999); infra Part III.C.
5. See S. 5315, 56th Leg., 1st Reg. Sess. (Wash. 1999); infra Part IV.
6. See Telephone Interview with Scott Smith, Washington State ANS Coordinator (Aug. 14, 1999).
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national decision-support system,7 and states should pass ANS legislation
that complements NISA.
I. AQUATIC NUISANCE SPECIES
A. Problems Presented by Aquatic Nuisance Species
The spread of aquatic nuisance species (ANS) is significantly
changing the global environment,' causing harm to ecosystems,9 and
costing U.S. industry billions of dollars."0 The Washington State
Department of Fish and Wildlife has identified seventy-eight non-
indigenous marine species in Washington state waters." Another recent
study concluded that at least thirty-nine nonindigenous salt- and
brackish-water species exist in Puget Sound alone.12
ANS pose a particular threat to the Pacific Northwest's water supply,
hydropower system, and unique aquaculture. Much of the western United
States depends upon the Pacific Northwest for water. 3 Additionally, the
7. A decision-support system is a ballast-water enforcement system that considers where a vessel
took aboard ballast in deciding whether the vessel must exchange that ballast at sea. See infra Part V.C.
8. See Peter M. Vitousek, Biological Invasions as Environmental Change, 84 Am. Scientist 468,
468 (1996).
9. See 142 Cong. Rec. S12,398-01, S12,399 (daily ed. Oct. 3, 1996) (statement of Sen. Glenn)
(concluding that zebra mussel has contributed to loss of many highly valued native species of
mussels in both Great Lakes and Mississippi River).
10. See John Ross, An Aquatic Invader Is Running Amok in U.S. Waterways, Smithsonian,
February 1994, at 41, 41 (estimating that efforts to control zebra mussel will cost United States five
billion dollars by 2000); see also 142 Cong. Rec. S12,398-01, S12,399 (daily ed. Oct. 3, 1996)
(statement of Sen. Glenn) (stating that over five-year period in Great Lakes region, zebra mussels
resulted in direct costs to raw-water industry of $120 million); 142 Cong. Rec. H10,918-02, H10,926
(daily ed. Sept. 24, 1996) (statement of Rep. Stupak) (stating that recent study by Office of
Technology Assessment estimates that power industry alone will spend more than three billion
dollars over next 10 years just to control zebra mussel infestation in water-intake systems of Great
Lakes).
11. See Washington Dep't of Fish & Wildlife, ANS Update (visited Jan. 18, 2000)
<httpl/www.wa.gov/wdfw/fishlnuisancelans4.htrn>.
12. See Andrew Cohen et al., Washington State Dep't of Natural Resources, A Rapid Assessment
Survey ofNon-indigenous Species in the Shallow Waters ofPuget Sound 1 (1998).
13. See L.WJ. Anderson, Aquatic Weed Problems and Management in North America: Aquatic
Weed Problems and Management in the Western United States and Canada, in Aquatic Weeds: The
Ecology and Management of Nuisance Aquatic Vegetation 371, 372 (Arnold H. Pieterse & Kevin .
Murphy eds., 1990) (stating that U.S. Bureau of Reclamation alone transports 36.6 billion cubic
meters of water each year).
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Pacific Northwest obtains much of its power from hydroelectric dams. 4
Lastly, shellfish and commercial fisheries are two of Washington's
largest industries. Entry of ANS such as the zebra mussel" and the
European green crab 6 provide specific examples of ANS that would
cause major economic repercussions for the hydroelectric-power and
fishing industries in Washington. 7
The most notorious ANS is the zebra mussel. Zebra mussels attach
themselves to submerged surfaces and can clog intakes, screens, and
pipes.' Because they attach more easily to artificial surfaces than to
natural ones, they pose a significant risk to Washington's hydroelectric
industry. 9 For example, in 1990 zebra mussels caused the closure of the
city water supply of Monroe, Michigan, for two days at a cost exceeding
two million dollars.2" Zebra mussels also have the potential to harm
aquatic ecosystems by filtering large volumes of water and removing
phytoplankton and zooplankton, which are the base of the aquatic
ecosystem food web.2'
The European green crab also could wreak economic and environ-
mental havoc in Washington state waters. The green crab's voracious
appetite for oysters, other crabs, and clams poses a serious threat to
14. See Mark Systma & Danil Hancock, A Ballast Water Program for Aquatic Non-indigenous
Species Management 2 (1997) (unpublished manuscript) (on file with author) ("Hydropower
produced at twenty-nine federally owned dams in the Northwest provides about sixty percent of the
electricity used in the Northwest, and allows Northwest residential power rates substantially lower
than the national average.").
15. Zebra mussels are freshwater bivalves, native to the Black, Caspian, and Arial Seas. They
breed prolifically and have spread throughout the Great Lakes region since their introduction
through a ballast-water discharge in the mid-1980s. See Will Ryan, Shell Shockers: Zebra Mussels
Are Changing the Fishing in Every Body of Water That They Colonize, Outdoor Life, Aug. 1996, at
8, 8; see also 142 Cong. Rec. S3216-04, S3219 (daily ed. Oct. 3, 1996) (statement of Sen. Glenn)
(stating that each zebra mussel lays about 30,000 eggs per year).
16. The European green crab is a small shore crab native to the coasts of the North and Baltic
Seas. Green crabs feed on many organisms, including clams, oysters, mussels, marine worms, and
small crustaceans. See David Perlman, Shellfish-Gobbling Crab Spreads North to Oregon:
Predator's Presence Alarms Biologists, S.F. Chron., Apr. 5, 1997, at A- 1.
17. Zebra mussels and green crabs are only two examples of aquatic nuisance species that
potentially could wreak havoc in Washington state waters. There are many other examples of non-
indigenous species that potentially could reach Washington that are not included in this Comment
18. See Ryan, supra note 15, at 9.
19. See Michael L. Ludyanskiy et al., Impact of the Zebra Mussel, a Bivalve Invader, 43
Bioscience 533, 540 (1993).
20. See Zebra Mussel Poses Threat to Water Supplies, Chi. Trib., Nov. 7, 1989, at 3.
21. See Ross, supra note 10, at 48.
Vol. 75:251, 2000
Aquatic Nuisance Species
Washington's shellfish industry.' The green crab's prolific breeding
magnifies its potential to cause harm to Washington state waters.' First
detected in San Francisco Bay in 1989, the green crab has steadily
moved northward and was last detected in Willapa Bay, Washington.24
Because Puget Sound's mid-channel temperatures average fifty degrees,
experts consider it ideal for green crabs.'
B. Ballast Water as the Primary Means ofIntroduction
While a variety of sources can introduce ANS,26 one of the primary
vectors and the focus of this Comment is their introduction through
ballast water. "Ballast" is any solid or liquid placed in a ship to increase
the submergence depth, change the trim,27 regulate stability, or maintain
stress loads within acceptable limits.2" Fully loaded vessels seldom
require ballast to attain an adequate draft and trim. However, vessels
operating without cargo or carrying a partial load of cargo may require
ballast. Additionally, during routine ship evolutions, such as loading or
transiting through varying sea states, a master often needs to adjust
ballast to maintain the ship's stability.29 Historically, wooden sailing
22. See Jim Lynch, Green Crabs Alarm Shelfish Industry, Seattle Times, Aug. 1, 1998, at A10.
Annually, Washington has a $40 million oyster harvest, a $20 million Dungeness crab harvest, and a
$17 million clam harvest. See id.
23. See David Perlman, New Sign Green Crabs Invading Oregon, S.F. Chron., Apr. 17, 1997, at
A-2 (quoting Nora Terwilliger, crab expert and professor at University of Oregon Institute of Marine
Biology, that "unlike the succulent Dungeness crabs, which reach sexual maturity after two to three
years, adult green crabs are... only a year old when they begin producing 200,000 green crab larvae
every year").
24. See Lynda V. Mapes, Aliens in Local Waters, Seattle Times, Aug. 17, 1999, at BI.
25. See Diedra Henderson, Invasion from the Deep: Exotic Sea Creatures Threaten Regional
Species, Seattle Times, Jan. 27, 1998, at A8.
26. Several other nonshipping vectors exist, including human introduction, the importation of
exotic bait, and invertebrate-laden seaweeds associated with bait and lobster importation. While all
of these will need attention to solve the ANS problem, they are beyond the scope of this Comment.
See Harmful Non-Indigenous Species, supra note 3, at 77-100.
27. Trim is the difference in the depth of submergence between a ship's forward and aft draft. See
Naval Sea Sys. Command, U.S. Dep't of Defense, NAVSEA s9086-CN-STM-010/CH-079 VI,
Naval Ships' Technical Manual: Damage Control. Stability and Buoyancy 39 (1977).
28. See Ballast Water Management for Control of Nonindigenous Species, 33 C.F.R. § 151.1504
(1998).
29. See James T. Carlton et al., U.S. Coast Guard, Shipping Study: The Role of Shipping in the
Introduction ofNonindigenous Aquatic Organisms to the Coastal Waters of the United States (other
than the Great Lakes) and an Analysis of Control Options 40 (1995) [hereinafter Shipping Study]
(report available through the National Technical Information Service).
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vessels used sand and stone as ballast.3" As the shipping industry
modernized in the 1800s, iron-hulled and steel-hulled ships began to
carry ballast water in internal tanks."
Today, deep-draft commercial vessels may take on and discharge
ballast water at several different times during routine loading and
transiting operations." Those vessels often discharge ballast water into
state and local waters, and modem vessels can discharge enormous
volumes. For example, the total ballast-water capacity for ships entering
U.S. ports averages 3.2 million gallons, with capacities ranging from
fifty-six thousand gallons to seventy-four million gallons. 33 One study
concluded that vessels from foreign ports discharge an estimated twenty-
one billion gallons of ballast water into U.S. waters each year.34
Bulk cargo carriers operating between Asia and Washington, which
typically carry single commodities such as grain, ore, or wood chips,
create particular concern for the Pacific Northwest. Because these vessels
ride high in the water when empty, they take aboard ballast water in
strategically located tanks to minimize stress on the hull and improve
maneuverability and stability. 35 The vessels often arrive at the loading
port in ballast, discharge their ballast directly into the harbor while
loading, and then depart.36 These ships also may have residual ballast
water that remains in the tanks due to structural design limitations. This
residual ballast water ranges from 18,000 gallons for bulk carriers to
22,700 gallons for tankers.37
Bulk cargo carriers discharge a large amount of ballast in Puget
Sound. One-third of the vessels arriving in Puget Sound in 1995 were
bulk cargo carriers.38 Of those, two-thirds (667 carriers) arrived without
cargo and had to discharge their ballast water.39 That same year,
30. See id.
31. See id.
32. See id. at 45-46.
33. See id. at 49-53.
34. See 142 Cong. Rec. S12,398-01, S12,399 (daily ed. Oct. 3, 1996) (statement of Sen. Glenn).
35. See Shipping Study, supra note 29, at 69.
36. See id.
37. See id. at 77.
38. See Ralph Elston, U.S. Envtl. Protection Agency, Pathways and Management of Marine
Nonindigenous Species in the Shared Waters of British Columbia and Washington 45 (1997) (report
available through the Puget Sound Water Quality Action Team, U.S. Environmental Protection
Agency, Region 10).
39. See id.
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approximately fifty-eight percent of surveyed vessels entering Puget
Sound exchanged ballast water offshore, and seventy-eight percent
indicated they were capable of exchanging their ballast water at sea.'
Assuming the 667 bulk cargo carriers achieved the fifty-eight-percent at-
sea ballast-exchange rate, 280 bulk carriers discharged their ballast in
Puget Sound in 1995.
When vessels take on ballast water they also take on the organisms
that live in the water, and these vessels transport approximately 3000
species of aquatic organisms in ballast tanks in any given twenty-four-
hour period throughout the world." For a variety of reasons, the odds of
survival for these organisms are slim.42 However, according to Dr. James
Carlton, a leading expert in the field, "there is now no question that
ballast water provides a viable in-transit habitat for a wide variety
of... marine organisms.... We estimate that more than 500 different
spcies ... have now been found in ballast water."'43 A recent study
conducted in Coos Bay, Oregon, revealed statistics particularly
disturbing for the Northwest: 367 kinds of marine organisms in the
ballast water of 159 bulk cargo ships had survived the trip from Asia and
were ready for discharge."
Ballast water can also transport disease-causing pathogens. In 1991,
during routine seafood sampling in Mobile Bay, Alabama, the U.S. Food
and Drug Administration (FDA) isolated from oysters and finfish a
human bacterial pathogen, Vibrio Chlorea 01.' The FDA also sampled
bilge, ballast, and wastewater from nine locally moored ships that had
made previous ports of call in South America and found the same
pathogen on three of the ships.4 Because waterborne pathogens can lead
to.disease epidemics, the study raises many concerns. For example, in
40. See id. at 44.
41. See 142 Cong. Rec. S12,398-01, S12,399 (daily ed. Oct. 3, 1996) (statement of Sen. Glenn).
42. Zebra Mussels and Exotic Species: Hearing on H.R. 4214 Before the Subcomm. on
Oceanography and Great Lakes, the Subcomm. on Fisheries and Wildlife Conservation and the
Env't, and the Subcomm. on Coast Guard and Navigation of the House Comm. on Merchant Marine
and Fisheries, 101st Cong. 86 (1990) (statement of Dr. James T. Carlton, Maritime Studies Program,
Williams College).
43. Shipping Study, supra note 29, at xviii.
44. See Chesapeake Bay Comm'n, The Introduction ofNonindigenous Species to the Chesapeake
Bay via Ballast Water: Strategies to Decrease the Risks of Future Introductions Through Ballast
Water Management 3 (1995).
45. See International Maritime Organization Ballast Water Control Guidelines, 56 Fed.
Reg. 64,831 (1991).
46. See id.
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Milwaukee, Wisconsin, a 1993 outbreak of the waterborne pathogen
cryptospordium caused the death of 110 people and the hospitalization of
4000 more.47 While not specifically linked to ballast water, this outbreak
highlights the problems that could result from the introduction of
disease-causing pathogens.
C. Ballast- Water Management Techniques
Ballast-water management techniques aim to prevent the introduction
of ANS through ballast water. Prevention techniques are important
because eradicating ANS that have established themselves in a new
ecosystem can be extremely difficult. As stated by one commentator,
"We'll have to restructure our strategies to fight invaders that won't
surrender and can't be defeated. That probably means keeping other
potentially destructive exotics from entering the country in the first
place. To the barricades!"4
1. Exchange at Sea
The most commonly proposed method of preventing the introduction
of ANS through ballast water involves vessels "exchanging" their ballast
water at sea.49 Ballast-water exchange is the process of deballasting
offshore (usually in mid-ocean) followed by reballasting with seawater,
which is less likely to contain ANS. Ships typically exchange ballast
water in one of two ways. The most common method entails purging the
vessel's tanks of as much water as possible, followed by pumping
compensatory water back into the tanks.50 The second method involves
pumping seawater into the vessel's ballast tank until the original ballast
water at the top of the tank overflows and is replaced with seawater.5'
At-sea ballast-water exchange presents several benefits. First, many
vessels currently can undertake some measure of at-sea ballast-water
47. See Gloria Casale & Hugh Welsh, The International Transport of Pathogens in Ships' Ballast
Water, 65 J. Transp. L. Logistics & Pol'y 79, 83-84 (1997).
48. Ross, supra note 10, at 49.
49. See California Ass'n of Port Auth. et al., Ballast Water Exchange and Treatment Executive
Summary 6 (1999).
50. See Shipping Study, supra note 29, at 153.
51. See id. (noting that Australian studies indicate that more than three flushes are required to
ensure complete replacement of water).
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exchange without incurring retrofitting costs.52 Second, at-sea ballast-
water exchange likely will be effective in removing and killing
freshwater organisms and in reducing the abundance and diversity of
brackish-water and saltwater organisms." Third, for some vessels the
overall cost of at-sea ballast-water exchange-including equipment
wear, fuel costs, crew time, crew fatigue, and transit delays-does not
exceed acceptable expenses."
While at-sea ballast-water exchange can create many benefits, its
disadvantages require the consideration of other possible management
options. Because of the potential problems caused by relative stresses on
a ship's hull, many larger vessels cannot undertake at-sea exchange
safely or can do so only under relatively calm sea conditions.5" Addition-
ally, at-sea ballast-water exchange often will not completely flush out
sediments in ballast-water tanks, and the vessel may then discharge the
organisms in these residual sediments upon arrival at port. 6 Finally,
because some water stays behind after the pumps lose suction, residual
brackish-water and saltwater organisms can remain in the ballast tanks.57
2. Integrated Ballast Management: The Voyage Approach
Many alternatives to at-sea ballast-water exchange exist. The
integrated ballast-water management plan recognizes the improbability
that a single option can completely combat the introduction of ANS.58
Instead, scientists seek to identify a number of alternatives such as the
voyage approach that eventually will maximize the effectiveness of
ballast-water management. The voyage approach focuses on keeping
ANS out of ballast water at three distinct stages: before departure,
enroute, and on arrival.
52. See U at 156.
53. See id
54. See id
55. Vessels over approximately 40,000 DWT, the average size of bulk carriers currently
transporting wood chips from Washington to Japan, are unlikely to be able to exchange ballast water
in the open ocean. See id. at 164.
56. See id. at 64-65. Sediments taken on board via ballast water often settle in ballasted cargo
holds or tanks-in both locations they combine with other small materials such as wood chips, rust,
or other tank-wall derivatives and form an accumulation at the bottom of the tank. See id.
57. See id. at 156.
58. See id. at 120.
259
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The before-departure technique concentrates on preventing the
introduction of organisms into the ballast tanks that could survive in the
target environment. 9 Three technological tools for the before-departure
technique include filtration, ultraviolet light, and ultrasound. In filtration,
computerized microfilters prevent organisms from entering the ballast
tanks.' Likewise, exposing ANS to ultraviolet light at entry points along
a ship's hull also has the potential to kill both freshwater and saltwater
organisms." Furthermore, researchers are testing ultrasound to see if
sound waves can effectively eliminate the introduction of ANS into
ballast tanks.6" In addition to the three technological before-departure
techniques, three before-departure operational techniques exist as well.
These include not taking on ballast at global hot spots,63 not taking on
ballast in areas of sewage discharge, and not taking on ballast at nightf'
All of the operational techniques require the creation of a vessel-
monitoring program and an advisory network to make the international
shipping industry aware of potential trouble regions.65 For example,
section 5.7 of the International Maritime Organization's Marine
Environment Protection Committee Resolution now asks member states
to notify it "of any local outbreak of infectious diseases or water-borne
organisms... that have been identified as a cause of concern."'
However, problems associated with the before-departure approach
include the lack of existing monitoring programs, the shortage of
technical experts, and the failure of nations to agree upon which species
pose risks of ecological harm.
6 7
59. See id. at 122.
60. See id. at 139-40. The disadvantages to the filter systems include the fact that many vessels
would require retrofitting to use the new devices, the cost for each filter is around $40,000, and
vessels that use gravitation for ballasting would be unable to use the technology. See id.
61. See id. at 143. The ultraviolet mechanism would require retrofitting and has been estimated to
cost about $10,000 for a 10,000-hour life cycle. See id.
62. See id. at 143-44. The use of ultrasound is at the experimental stage and will require much
testing before its effectiveness and associated costs can be determined. See id.
63. See id. at 132. Global hotspots are areas where known outbreaks of disease with the potential
for water-borne pathogens or outbreaks of phytoplankton blooms exist. See id.
64. See id. at 137-38. At night certain organisms rise up in the water column and thus are more
likely to be transferred when a ship takes on ballast water. See id.
65. See id. at 186.
66. Id. at 132.
67. See id. at 133.
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The enroute method involves biologically sterilizing the water to
exterminate organisms prior to arrival in port." Many potential methods
exist for eliminating organisms taken on in ballast, including thermal
treatment, electrical shock, and chemical biocides. Thermal treatment
involves heating ballast water to the point at which organisms will die. 9
Electrical shock is the process of electrocuting microorganisms in the
ballast water.7" Lastly, scientists are studying chemical biocides such as
chlorine to determine their effectiveness at eliminating ANS.71 While
these chemicals might effectively eliminate some ANS in ballast-water
tanks, the potential hazards they pose to humans and the environment, as
well as their potential cost to industry, make wide use of biocides
unlikely in the near future. 2 However, the biocide "mud conditioner" has
proven effective at removing sediment in ballast tanks while not posing
major health risks to the ship's crew or environment.' A crew can add
mud conditioner, a chlorine polymer, to tanks during ballasting, and the
mud conditioner reacts with the mud and silt to form loosely distributed
particles that the vessel can easily discharge during deballasting.74
The on-arrival technique concentrates on preventing the discharge of
exotic species that could survive in the target environment." Potential
on-arrival techniques include discharging to a shore facility that receives
treated and untreated water,76 discharging to another vessel,77 avoiding
68. See id at 122.
69. See id. at 148-49. Thermal treatment poses many potential problems including that it would
require a great deal more energy than presently available as waste energy on most vessels. For
example, a 45,000-ton ship would require 45 megawatts to heat the water to a point at which alien
organisms actually die, in addition to the 20 megawatts of waste heat produced by the ship's engine.
See a at 150.
70. See id. at 150. Electrical treatment is not a viable option because it is cost prohibitive. A 50-
kilowatt microwave generator would cost about two million dollars, and such a unit would be too
small to work effectively in some of the larger ballast tanks. See id.
71. See id at 145.
72. See id at 145-48.
73. See id at 165.
74. See id. "Mud conditioner" is the manufacturer's description (trade name) of a commercial
ballast-water treatment product manufactured by Ashland Chemical, Inc. See id.
75. See id. at 122.
76. Taking salt or fresh water from a shore facility will require port facilities to provide pretreated
fresh or salt water to vessels while receiving their untreated water. Considering the number of
vessels that arrive in major ports, along with the limited space for moorage, hundreds of millions of
dollars will be required to develop major industrial infrastructures to handle the incoming ballast.
See id. at 131. The enormity of this task has led most commentators to conclude that this method is
cost prohibitive. See id
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discharge of ballast water, or returning to sea for exchange.78 While these
on-arrival ballast-water management techniques present some promising
concepts for preventing the introduction of ANS, most of these proposed
methods are presently at the experimental stage and will require time and
money to develop.
79
II. THE INTERNATIONAL ANS LEGAL REGIME
Because ANS pose international problems and any treaty addressing
ANS potentially could preempt state legislation," one must evaluate
ANS control efforts by Washington and the United States in the context
of the relevant international legal regime. No binding global treaties
currently focus solely on ANS introduction through the discharge of
ballast water.8" The international treaty that has given ANS the most
attention is the United Nations Convention on the Law of the Sea
(UNCLOS). 2 In addition to UNCLOS, the International Maritime
Organization has a ballast-water working group that has developed
voluntary ballast-water guidelines and is in the process of developing
further regulations.83
77. See id. at 169. This technique would require arriving vessels to transfer their ballast water to
retrofitted vessels. See id. Once the retrofitted vessels take on the ballast, they either would go back
to exchange the water at sea or treat the water on board. As the present merchant fleet ages, the
number of vessels available for this possibility increases. See id. A study conducted for the U.S.
Coast Guard recommended that Baltimore Harbor explore this option. See Debra Greenman et al.,
Ballast Water Treatment Systems: A Feasibility Study 66 (Dec. 17, 1997) (unpublished manuscript)
(on file with author).
78. See Vancouver Port Corp., Harbour Master Department Standing Order § 3.2 (1997)
(prohibiting discharge of ballast water and requiring vessels found in possession of ballast to return
to sea to exchange ballast water) [hereinafter Harbour Master Order].
79. See, e.g., supra notes 76-77.
80. See U.S. Const. art. VI, § 2 ("Treaties... shall be the supreme law of the Land.").
81. See Lyle Glowka & Cyrille de Klemm, International Instruments, Processes and Non-
indigenous Species Introductions-Is a Protocol Necessary?, 26 Envtl. Pol'y & L. 247, 247 (1996).
82. See Third United Nations Convention on the Law of the Sea, opened for signature Dec. 10,
1982, U.N. Doe. A/Conf. 62/122, 21 I.L.M. 1261. The Convention on Biological Diversity also
addresses ANS, but it fails to provide any specific guidelines, and the United States is not a party to
the convention. See Convention on Biological Diversity, opened for signature June 5, 1992, art. 8(h),
31 I.L.M. 818.
83. See Marine Env't Protection Comm., International Marine Org., Harmful Aquatic Organisms
in Ballast Water: Report of the Working Group on Ballast Water Convened During Marine
Environment Protection Committee 42 (visited Jan. 8, 2000) <http://www.uscg.mil/hq/g-m/mso4/43-
4.pdf> [ hereinafter IMO Working Group Report].
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Under UNCLOS, "[s]tates shall take all measures necessary to
prevent, reduce and control pollution... or accidental introduction of
species, alien or new, to a particular part of the marine environment,
which may cause significant and harmful changes thereto."'
International legal scholars have interpreted this broad language to
require states to use due diligence to prevent the introduction of ANS. 8"
The United States, while not a party to UNCLOS, takes the position that
most of UNCLOS's provisions are binding on the United States as
customary law.86 In light of UNCLOS's due diligence provision, the
United States has a duty to take all measures necessary to prevent the
introduction of ANS into the marine environment.
Perhaps more importantly, as a member of the International Maritime
Organization (IMO)87 with representatives in the ballast-water working
group, the United States has shown political commitment to the IMO's
approach to ballast-water management.8 Specifically, the IMO has
adopted "soft law"89 in the form of voluntary guidelines for preventing
the introduction of ANS.' The IMO's ballast-water working group also
is developing mandatory ballast-water-exchange regulations to introduce
as either a stand-alone treaty or as Annex VII to the International
Convention for the Prevention of Pollution from Ships (MARPOL) in
2002 or 2003."' In developing the U.S. ballast-water legal regime, the
84. Third United Nations Convention on the Law of the Sea, supra note 82, art. 196.
85. See Stephen C. McCaffrey, The Forty-Second Session of the International Law Commission,
84 Am. J. Int'l L. 930, 938 (1990).
86. See Restatement (Third) of Foreign Relations Law of the United States introduction at 5-7
(1995). "Thus, by express or tacit agreement accompanied by consistent practice, the United States,
and states generally, have accepted the substantive provisions of the Convention, other than those
addressing deep sea-bed mining as statements of customary law binding upon them apart from the
Convention." 1d. at 5.
87. The International Maritime Org. (IMO) was formed in 1948 under the auspices of the United
Nations. See International Maritime Org., An Introduction to IMO (visited Jan. 25, 2000)
<http://www.imo.orglintrod.htm>. The IMO currently has 157 member states and has primary
responsibility for "the adoption of maritime legislation." Id.
88. See Glowka & de Klemm, supra note 81, at 250.
89. Id. at 248. "Soft law" is defined as instruments reflecting political rather than binding legal
commitments, in addition to "technical documents" dealing with specific recommendations that
contribute to the body of customary international law. Id.
90. See International Maritime Org., Guidelines for the Control and Management of Ships'
Ballast Water to Minimize the Transfer of Harmful Aquatic Organisms and Pathogens (1997)
[hereinafter IMO Guidelines].
91. See IMO Working Group Report, supra note 83.
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U.S. Congress and the U.S. Coast Guard used the IMO's guidelines as a
framework.92
III. THE FEDERAL ANS LEGAL REGIME
The U.S. legal regime to combat ANS has developed in conjunction
with the international legal regime. The discovery of zebra mussels in the
Great Lakes in the mid-1980s93 stimulated Congress to enact the
Nonindigenous Aquatic Nuisance Prevention and Control Act (NANPCA)
in 1990.9 NANPCA represents Congress's first comprehensive attempt to
prevent and control aquatic nuisance species in U.S. waters. In 1996,
Congress enacted the National Invasive Species Act (NISA)95 to amend
and expand NANPCA. NISA delegated authority to the U.S. Coast
Guard to create voluntary national ballast-water regulations to prevent
the introduction of ANS.96 To bolster the national response, President
Clinton issued Executive Order 13,112 in 1999 calling for further
national action on ANS.97 Examination of these initiatives demonstrates
that the federal government remains committed to working with state and
regional entities to correct the ANS problem.
A. Nonindigenous Aquatic Nuisance Prevention and Control Act
Enacted in 1990, NANPCA instructed the U.S. Coast Guard to
promulgate ballast-water-exchange regulations for the Great Lakes.98
These regulations were initially voluntary, but became mandatory in
1992. 9 Currently the U.S. Coast Guard's mandatory ballast-water-
exchange regulations apply to all vessels equipped with ballast-water
92. See id. The United States, Australia, and other leading maritime nations largely remain in
conformity with the IMO guidelines. The IMO and nations like Australia see conformity with these
regulations as important to maintain the international cooperation necessary to combat ANS
effectively. See Australian Quarantine & Inspection Serv., Australian Ballast Water Program § 6.14
(visited Jan. 18, 2000) <http://www.aqis.gov.au/docs/ballast/bguidl.htn>.
93. See Ross, supra note 10, at 42.
94. See Nonindigenous Aquatic Nuisance Prevention and Control Act, Pub. L. No. 101-646, 104
Stat. 4761 (codified at 16 U.S.C. §§ 4701-4751 (Supp. III 1997)).
95. See National Invasive Species Act, Pub. L. No. 104-332, 110 Stat. 4703 (codified at 16 U.S.C.
§§ 4701-4751 (Supp. 111 1997)).
96. See 16 U.S.C. § 471 1(c) (Supp. 1111997).
97. See Exec. Order No. 13,112, 64 Fed. Reg. 6183 (1999).
98. See 16 U.S.C. § 471 1(a)(1) (Supp. III 1997).
99. See 16 U.S.C. § 4711(b)(1) (Supp. III 1997).
Vol. 75:251, 2000
Aquatic Nuisance Species
tanks that enter a U.S. port on the Hudson River or Great Lakes after
operating beyond the exclusive economic zone.'00 The regulations
provide three options for a ship: conduct ballast exchange beyond the
exclusive economic zone prior to port entry,"01 exchange ballast in waters
designated by the Aquatic Nuisance Species Task Force (Task Force), 2
or use environmentally sound alternative ballast-water methods approved
by the Secretary of the Interior.'13 If a ship fails to meet at least one of
these requirements, the U.S. Coast Guard may impose sanctions."'4
NANPCA also created the Task Force to manage a national program
designed to prevent the introduction of nonindigenous aquatic species."
NANPCA calls for the Task Force to act through the appropriate federal
agency in cooperation with regional, state, and local entities to minimize
the risk of ANS introduction.0 6 NANPCA goes beyond calling for
cooperative efforts between federal and state governments and allows the
states to create their own ANS management plans. 107
B. National Invasive Species Act
NISA expands on NANPCA by requiring the U.S. Coast Guard to
create voluntary guidelines to prevent the introduction of ANS
100. See 16 U.S.C. § 4711 (b)(2)(A) (Supp. IH 1997). The "exclusive economic zone" means the
waters adjacent to the territorial sea extending up to 200 nautical miles from the baseline from which
the breadth of the territorial sea is measured. See Proclamation No. 5030, 48 Fed. Reg. 10,605
(1983).
101. See 16 U.S.C. § 471l(b)(2)(B)(i) (Supp. m 1997).
102. See 16 U.S.C. § 471 l(b)(2)(B)(ii) (Supp. III 1997).
103. See 16 U.S.C. § 471 l(b)(2)(B)(iii) (Supp. I 1997).
104. See 16 U.S.C. § 4711(g) (Supp. I1 1997). Possible sanctions include a fine not to exceed
$25,000 for which a vessel is liable in rem, a class C felony for a knowing violation, and the
Secretary of Transportation can revoke the clearance of the vessel. See 16 U.S.C. § 4711 (g).
105. See 16 U.S.C. § 4721 (Supp. MI 1997) (stating that members of Task Force include Director
of U.S. Fish and Wildlife Service, Undersecretary of Commerce for Oceans and Atmosphere,
Administrator of Environmental Protection Agency, Commandant of U.S. Coast Guard, Assistant
Secretary of Army (Civil Works), Secretary of Agriculture, and head of any other federal agency
that chairpersons deem appropriate).
106. See 16 U.S.C. § 4722(c)(2) (Supp. IH 1997).
107. See 16 U.S.C. § 4724 (Supp. M 1997). NANPCA affords the governor of each state the
opportunity to prepare and submit a comprehensive management plan to the Task Force for
approval. See 16 U.S.C. § 4724(a)(1). The plans must identify and describe state and local problems,
federal activities that may be needed, and a schedule for environmentally sound prevention and
control of the target aquatic species. See 16 U.S.C. § 4724(a)(2). Once approved, the director or
assistant secretary of the Task Force may make federal grants not to exceed 75% of the cost incurred
by the state in implementing an ANS management program. See 16 U.S.C. § 4724.
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throughout the United States. 08 NISA directs vessels carrying ballast
water into waters of the United States after operating beyond the
exclusive economic zone to satisfy one of the same three requirements
that NANPCA called for on the Great Lakes.' °9 Although not
compulsory, the NISA provision permitting the Secretary of
Transportation to make the guidelines mandatory within three years
offers incentive for industry to comply." Additionally, the provision
authorizing the Task Force to request a special review and revision of the
guidelines at any time bolsters the incentive for industry compliance.'
To monitor the rate of compliance, NISA directs the U.S. Coast
Guard".2 to develop ballast reports for all vessels to complete and
maintain."3 The ballast reports record the precise location and
thoroughness of the ballast exchange, along with any other information
the Secretary of Transportation considers necessary to assess compliance
with the guidelines.' The Secretary also may conduct ballast sampling
to monitor compliance."' The Secretary, acting through the Smithsonian
Environmental Research Center, then maintains a national clearinghouse
of data that includes records of compliance, sampling results, and any
supplemental information obtained by the U.S. Coast Guard or the Task
Force." 6
NISA also calls for further study of new technologies that might
remedy the ANS problem. Specifically, NISA commissioned the Crude
Oil and Tanker Ballast Facility Study to determine the cost,
effectiveness, and feasibility of shoreside ballast-water facilities similar
to those used by oil tankers in Alaska.' Additionally, NISA instituted
the ballast-water-management demonstration program to study shipboard
technologies and prepare a report for Congress." 8 NISA also requires an
108. See 16 U.S.C. § 471 1(c) (Supp. III 1997).
109. See 16 U.S.C. § 471 I(c)(2)(D); see also supra notes 100-03 and accompanying text.
110. See 16 U.S.C. § 4711 (e)(1) (Supp.HI 1997).
111. See 16 U.S.C. § 471 1(e)(2) (Supp. III 1997).
112. NISA directs the Secretary of Transportation, who then authorizes the U.S. Coast Guard to
complete all of the tasks assigned to it by NISA. See 16 U.S.C. § 4702(12) (Supp. III 1997).
113. See 16 U.S.C. § 471 l(c)(2)(F).
114. See 16 U.S.C. § 471 1(c)(2)(F).
115. See 16 U.S.C. § 471 1(c)(G) (Supp. III 1997).
116. See 16 U.S.C. § 4712(0 (Supp. III 1997).
117. See 16 U.S.C. § 471 1(k)(3) (Supp. III 1997).
118. See 16 U.S.C. § 4714 (Supp. 11I 1997).
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ecological and ballast-water-discharge study of the Columbia River
system.1 19
Recognizing the continued importance of state and regional efforts,
NISA created the Western Regional Panel (WRP). ° The WRP, a
regional board paralleling the national Task Force, is directed to identify
priorities for the western region, make recommendations to the Task
Force for preventing the spread of zebra mussels, coordinate state and
regional ANS programs, advise private citizens and entities about
prevention and control of ANS, and submit an annual report to the
national Task Force."'
C. Executive Order 13,112
On February 3, 1999, President Clinton issued Executive Order
13,112 to further address ANS." Executive Order 13,112 creates an
Invasive Species. Council (ISC) consisting of eight agency heads,1 co-
chaired by the Secretaries of the Interior, Agriculture, and Commerce. 4
The ISC primarily will provide national coordination of efforts to address
the eradication and prevention of invasive species. The ISC's first task is
to develop a National Invasive Species Management Plan that must detail
and recommend specific measures that promote education and use
technology to prevent the introduction of invasive species."2
Executive Order 13,112 also strives to use the existing NANPCA and
NISA programs while providing national leadership to spur local, state,
and regional action. 6 The Executive Order directs the ISC to rely on
existing organizations such as the Task Force to help coordinate the
efforts. 7 The Executive Order also requires the Secretary of the Interior
to establish an advisory committee of individuals representing the major
119. See 16 U.S.C. § 4712(b)(3) (Supp. 1" 1997).
120. See 16 U.S.C. § 4723(b) (Supp. 1111997).
121. See 16 U.S.C. § 4723(b).
122. See Exec. Order No. 13,112, 64 Fed. Reg. 6183 (1999).
123. The members include the Secretary of State, Secretary of the Treasury, Secretary of Defense,
Secretary of the Interior, Secretary of Agriculture, Secretary of Commerce, Secretary of
Transportation, and the Administrator of the Environmental Protection Agency. See id. § 3, 64 Fed.
Reg. at 6184.
124. See id.
125. See i. §§ 4-5, 64 Fed. Reg. at 6184-85.
126. See id. § 3(b), 64 Fed. Reg. at 6184.
127. See Ua § 4(a), 64 Fed. Reg. at 6184.
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stakeholders 128 in the ANS problem.2 9 The advisory committee will then
recommend plans and actions at local, tribal, state, regional, and
ecosystem-based levels to achieve the goals and objectives of the
management plan.'3
IV. WASHINGTON'S LEGISLATIVE RESPONSE TO ANS
The potential danger ANS pose to Washington has spurred state
legislators into action. In 1991, the Washington State Senate passed a
memorial' 3' to the U.S. Congress calling for regulations prohibiting the
dumping of ballast water in all waters of the United States. 3 2
Discouraged by the lack of federal response, the Washington State House
of Representatives proposed ballast-water regulations during the next
two legislative sessions.'33 Neither bill passed.
With heightened public awareness of the possible threat posed by the
zebra mussel and European green crab, the Washington Senate finally
passed ballast-water legislation in 1998.' In its original form,
Washington Senate Bill 6114 gave the Department of Fish and Wildlife
broad rulemaking authority. 3 5 The bill authorized the Department to
"adopt rules for the prevention and control of infestations."' 36 The
Department could have used this authority to promulgate mandatory
ballast-water regulations or the compulsory use of on-board treatment
technologies not required by NISA. However, mindful of the bill's
potential preemption by NISA, legislators modified the language to read:
"[T]he Department of Fish and Wildlife is directed to develop draft rules
128. See id. § l(i), 64 Fed. Reg. at 6183 ("Stakeholders means, but is not limited to, State, tribal,
and local government agencies, academic institutions, the scientific community, non-governmental
entities including environmental, agricultural, and conservation organizations, trade groups,
commercial interests, and private landowners.").
129. See id. § 3(b), 64 Fed. Reg. at 6184.
130. See id.
131. A memorial is a written request to a legislative body or an executive. See Dorsey Dictionary
ofAmerican Government and Politics 348 (1988).
132. See S.J. Mem. 8002, 52d Leg., Reg. Sess. (Wash. 1991).
133. See H.R. 1042, 53d Leg., Reg. Sess. (Wash. 1993); H.R. 2365, 52d Leg., Reg. Sess. (Wash.
1992).
134. See S. 6114, 55th Leg., Reg. Sess. (Wash. 1998).
135. See id. § 2.
136. Id.
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for legislative consideration to prevent the introduction and dispersal of
zebra mussels and European green crabs." '
As enacted, Washington Senate Bill 6114 created the Zebra Mussel
and European Green Crab Task Force (ZMGCTF). The ZMGCTF
comprised all primary stakeholders, including representatives of state
and federal agencies, industry, conservation groups, and higher
academe.' The ZMGCTF first developed legislative recommendations
that included a comprehensive plan for controlling the introduction of
zebra mussels and European green crabs by implementing control
methods, inspection procedures, penalties, and eradication and control
techniques.'39 For each major ANS threat, the plan also identified the
primary pathway of introduction, a primary mechanism of control,
potential costs of implementing a state program, and recommendations
on structuring and funding a state detection-and-monitoring program."4
Based on this plan, the ZMGCTF first recommended that the legislature
establish a coordinating committee to facilitate all activities under the state
ANS management plan. 4' The ZMGCTF further recommended that the
coordinating committee be chaired by a fully funded ANS coordinator. 42
In addition, the ZMGCTF called for the allocation of funds for
enforcement, detection, monitoring, and containment of nonindigenous
species as well as for public education about ANS. 43
The ZMGCTF's ballast-water subcommittee proposed furthering
education and encouraging voluntary ballast-water management. To
further education, the ZMGCTF proposed that the Department of
Ecology coordinate with the U.S. Coast Guard, Sea Grant,4 ' and the
National Oceanic and Atmospheric Administration to ensure the
137. S. 6114, 55th Leg., Reg. Sess. § 2.
138. See Task Force Report, supra note 2, at app. 1.
139. See id. at 3.
140. See id. at 6-57.
141. See id. at 9.
142. See id at 10.
143. See id. at 10-13.
144. Sea Grant is a federally funded research and outreach program consisting of 29 Sea Grant
colleges administered by the National Oceanic and Atmospheric Administration. See Office of
Marine Envtl. Resource Programs, Washington Sea Grant Program, Washington Sea Grant Program
(visited Jan. 25, 2000) <http'/www.wsg.washington.edu/overview/overview.html>. The Sea Grant
program was designed to identify marine resource issues at the community level and bring to bear
the scientific expertise of university researchers in addressing them. See id
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dissemination of current information to the shipping industry.'4s The
ZMGCTF also charged the Department of Ecology with encouraging
voluntary ballast-water management.'46 Some members of the Puget
Sound shipping industry already have started voluntary ballast-water
management programs. 1
47
Taking the ZMGCTF's recommendations into account, Washington
legislators in January 1999 introduced Washington Senate Bill 5315. As
introduced, the bill would have created the Aquatic Nuisance Species
Coordination Committee consisting of representatives from state,'48
federal,'49 and tribal 5' entities. The bill also allowed the Aquatic
Nuisance Species Coordination Committee chair 5 ' to invite the
participation of other stakeholders, including members of private
industry.'52 The bill assigned to the Aquatic Nuisance Species
Coordination Committee most of the tasks recommended by the
ZMGCTF. Despite referral to the full Senate by the Ways and Means
Committee, the bill never gained enough support for a floor vote.'53
Instead, the Senate continued the Department of Fish and Wildlife's
funding for the ANS coordinator's position and added a $65,000 line
item to the year 2000 budget to foster the development of the Aquatic
Nuisance Species Coordination Committee.'54
145. See Task Force Report, supra note 2, at 22-23.
146. See id. at 23.
147. See Telephone Interview with Harry Hutchins, Member of the Puget Sound Marine
Committee and Executive Director of the Puget Sound Steamship Operators Association (PSSOA)
(Feb. 12, 1999). In October 1998, Mr. Hutchins sent a memo asking all members of PSSOA to
exchange their ballast voluntarily at least 25 nautical miles beyond the Strait of Juan de Fuca. See id.
Mr. Hutchins is also in the process of drafting a survey to help document ballast exchange for
vessels entering and departing the Puget Sound. See id. The PSSOA's counterpart organizations,
which include the Columbia River Steamship Operators on the Columbia River, Pacific Merchant
Shipping Association in San Francisco/Oakland, and Los Angeles Steamship Operators in Los
Angeles, will also receive copies of the survey. See id.
148. The Washington state agencies represented include the Department of Fish and Wildlife,
Department of Natural Resources, State Patrol, State Noxious Weed Control Board, and Washington
Sea Grant Program. See S. 5315, 56th Leg., Reg. Sess. § 3(2) (Wash. 1999).
149. Membership includes representatives from the U.S. Fish and Wildlife Service and the U.S.
Environmental Protection Agency. See id. § 3(2).
150. "Tribal entities" means federally recognized tribes of Washington. See id.
151. "A representative from the department offish and wildlife will chair the committee." Id.
152. See id.
153. See S.B. 5315 (visited May 31, 1999) <http://www.leg.wa.gov/pub/billinfo/199900/-
senate/5300-5324/5315_history.txt>.
154. See Telephone Interview with Scott Smith, supra note 6.
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V. THE FEDERAL GOVERNMENT AND WASHINGTON STATE
SHOULD STRENGTHEN THEIR LAWS IN CONJUNCTION
WITH THE DEVELOPING INTERNATIONAL LEGAL REGIME
The spread of aquatic nuisance species through ballast water is an
international issue that creates problems at the federal, regional, state,
and local levels. Executive Order 13,112 and recently proposed
legislation in Washington illustrate government attempts to respond to
ANS hazards. To address ANS properly, Congress should strengthen
federal regulations while remaining consistent with the international
legal regime. To accomplish this, mandatory ballast-water-exchange
regulations should not be enacted at the federal or state level at this time;
instead, the U.S. Coast Guard should strengthen its regulations dealing
with ballast-water exchange in accordance with NISA, development of
regional panels should continue, and the United States should enact a
national decision-support system. Furthermore, states should remain in
conformity with the international and national legal regimes rather than
adopting more stringent regulations.
A. Federal and State Legal Regimes Should Maintain Their Voluntary
Ballast- Water-Exchange Laws
Both the federal and state legal regimes should maintain their
voluntary ballast-water-exchange laws until the IMO approves
mandatory ballast-water-exchange guidelines. The IMO's Maritime
Environmental Protection Committee's ballast-water working group
plans to have internationally binding regulations by the year 2003.' 5" The
IMO intends that these regulations avoid a situation in which individual
governments adopt protectionist rules.'56 As a key member of the IMO
ballast-water working group, the United States should maintain its
voluntary legal regime until the IMO produces a mandatory international
155. See IMO Working Group Report, supra note 83. The new Annex VII to the International
Convention for the Prevention of Pollution from Ships (MARPOL) as originally proposed could be
adopted via a Protocol adding a new Annex to MARPOL 73/78. See iii Annex VII could also be
adopted as a new Annex via amendments to MARPOL 73178, or a completely new Convention on
ballast-water management may be entered into. See id. The MEPC is confident that a draft legal
instrument will be prepared in 2000 and the IMO council could be asked to hold a conference to
adopt the proposed legal instrument in 2002-03. See id.
156. See International Marine Org., IMO News/Internet Bulletin on the Marine Environment
Protection Committee (MEPC)-41st session: 30 March-3 April 1998 (visited Jan. 11, 2000)
<http'//www.uscg.mil/hq/g-m/mso4/imodocuments.htm>.
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legal regime. The shipping industry depends on coordination among
countries to regulate the clearance of vessels. If each nation or U.S. state
had its own particular requirements for construction, design, and
operation of ships, and enforced those regulations without regard to
international standards, ocean trade would become much more difficult.
A nation-state may, as part of its sovereign rights, require a vessel to
comply with its laws before the vessel may enter its ports,'57 but as a
matter of comity and common sense, international agreements temper
these regulations. Ballast-exchange requirements constitute but one part
of a larger picture of competing environmental and economic concerns.
Therefore, U.S. federal and state laws should remain in concert with the
international legal regime.
B. The U.S. Coast Guard Should Strengthen Its Ballast-Water
Regulations
Pursuant to NISA, the U.S. Coast Guard promulgated voluntary
ballast-water-exchange regulations for all vessels entering U.S. waters
from outside the exclusive economic zone.5 ' The regulations improve
upon those created under the Nonindigenous Aquatic Nuisance
Prevention and Control Act (NANPCA), but they still contain regulatory
gaps that allow ANS to enter the United States.
The first regulatory loophole is that the regulations do not specifically
stipulate if and when the voluntary regulations will become mandatory.
As written, the regulations become mandatory "if the rate of compliance
is found to be inadequate, or if vessel operators fail to submit mandatory
ballast-water reports to the Coast Guard."'5 9 The terms "found to be
inadequate" and "fail to submit" give the U.S. Coast Guard a great deal
of discretion while failing to inform industry what is necessary to avoid
mandatory regulations. Considering that more than 2.4 million gallons of
ballast water arrive each hour in U.S. coastal waters,' 60 there needs to be
a nearly uniform compliance rate for the rules to be effective. To
157. See Restatement (Third) ofForeign Relations Law of the United States § 511 cmt., at 26-27
(1995).
158. See Implementation of the National Invasive Species Act of 1996, 63 Fed. Reg. 17,782-84
(1998) (to be codified at33 C.F.R. pt 151) (proposed Apr. 10, 1998) [hereinafter CG NPRMJ.
159. Id. at 17,784.
160. See Shipping Study, supra note 29, at 86-87.
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promote compliance, voluntary regulations should mandate that regu-
lations will become mandatory unless the compliance rate is high.
The U.S. Coast Guard also should improve its regulations by requiring
the Coast Guard Captain of the Port to randomly sample ballast water
and sediment rather than making sampling discretionary. 6' The Port of
Vancouver, British Columbia, has developed a highly efficient random-
sampling program to conduct on-site salinity testing. 62 Such testing
provides a quick and inexpensive method for increasing industry com-
pliance without placing significant demands on enforcement officials.163
Random sampling would provide one cost-effective option for further
enhancing the efficacy of the U.S. Coast Guard regulations.
Another problem is that the regulations' ninety-percent exchange
requirement fails to solve the residual ballast and sediment problem.
While no chemical biocide has proven 100% effective at removing
ballast sediment, members of the marine industry have used mud
conditioner to loosen and discharge sediments during deballasting.' 4 The
U.S. Coast Guard's regulations should encourage the use of mud
conditioner in combination with voluntary ballast exchange. While the use
of mud conditioner does not solve the ANS problem because some
organisms could survive in the residual water remaining in ballast tanks, it
will help prevent the introduction of ANS until technological
advancements provide better methods for eradicating ANS in ballast water.
C. Development ofRegional Panels Should Continue
Development of regional panels should continue to foster stakeholder
participation in programs designed to prevent the introduction of ANS.
Regional groups such as the Western Regional Panel and the Puget
Sound/Georgia Basin Task Force' 6 have begun to work together to
161. See CG NPRM, supra note 158, at 17,790.
162. See Harbour Master Order, supra note 78, § 3.2.
163. See Mike Standish, Going Ballastic; Environmental Groups Take Action Against Lack of
Ballast Water Regulation on the West Coast, Marine Dig. & Transp. News, Feb. 1999, at 8, 11.
164. See Shipping Study, supra note 29, at 165.
165. See Larry Hildebrand et al., Cooperative Ecosystem Management Canada and the United
States: Approaches and Experiences of Programs in the Gulf of Maine, Great Lakes and Puget
Sound/Georgia Basin 28 (July 23, 1997) (unpublished report) (on file with author). The Puget
Sound/Georgia Basin Task Force is an international task force consisting of members of the U.S. and
Canadian governments. See id. The purpose of this task force is "to promote and coordinate mutual
efforts to ensure the protection, conservation and enhancement of the shared inland marine
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explore and develop solutions to the ANS problem in the Pacific
Northwest. Executive Order 13,112 further encourages the integration of
stakeholders by creating an advisory committee consisting of repres-
entatives from the major interests in the maritime community." While
the advisory committee is a proactive idea, NISA's regional task forces
should not be forgotten. The zebra mussel's presence in the Great Lakes
and the green crab's northward movement along the Pacific coastline
demonstrate the regional nature of the ANS problem. The Western
Regional Panel should be used as a starting point for the development of
nationwide ANS regional panels.
The regional fishery-management councils and interstate fisheries
commissions created under the Magnuson-Stevens Fisheries Conser-
vation Management Act'67 also should serve as potential models for ANS
regional panels. Under the Act, eight fishery-management councils have
the authority to create fish-management plans that the Secretary of
Commerce reviews and promulgates.'68 The fishery-management
councils include the National Marine Fisheries Service regional director,
state fisheries directors, and interested and knowledgeable members of
the public, including members of the marine industry. 69 While the
fishery councils do not have the authority to enforce regulations, they can
review state and federal agency activities.' The participation of industry
representatives on the fishery councils has increased the spirit of
cooperation.
The ANS regional panels should be structured and granted powers
similar to those of the fishery-management councils. The main difference
between the Western Regional Panel as it now exists and the ANS
regional panels would be the ANS regional panels' ability to create an
ANS plan reviewed by the Invasive Species Council and then
promulgated by the Secretary of the Interior. This would help provide
legitimacy to ANS regulations by furnishing all of the regional
stakeholders with a forum to voice their opinions. Specifically, by
allowing industry to participate in the process, compliance with
environment." Id. The task force is a coordinating body with no authority to implement regulations.
See id.
166. See Exec. Order No. 13,112, 64 Fed. Reg. 6183, 6184, § 3(b) (1999).
167. 16 U.S.C. § 1852 (Supp. 1I 1997).
168. See 16 U.S.C. § 1852.
169. See 16 U.S.C. § 1852.
170. See 16 U.S.C. § 1852.
Vol. 75:251, 2000
Aquatic Nuisance Species
regulations will increase. If the regulations do not adequately address the
problem, the Invasive Species Council would seek additional consid-
eration before forwarding the recommendations to the Secretary of the
Interior for approval.
D. The United States Should Integrate a Decision-Support System into
the Federal Ballast-Water Regulations
The United States should enact a decision-support system whereby
vessels arriving from low-risk regions would not be required to exchange
ballast water at sea. The present IMO guidelines provide that port states
should consider disparate conditions between uptake and discharge
ports,171 ballast-water age," and the presence of target organisms"
when developing their ballast-water management programs. 74 These
factors can dramatically affect the probability of ANS introductions. 75
Considering that at-sea ballast-water exchange may present dangers and
expenses, a decision-support system could provide a standard that
ensures a higher industry compliance rate while providing more
protection from ANS invasions.
Australia's ballast-water regulations offer a model for the integration
of a decision-support system. The Australian ballast-water regulations
allow for a compliance arrangement between vessel owners and the
Australian Quarantine and Inspection Service (AQIS)." 6 These arrange-
ments allows vessels to enter Australian waters without being subject to
171. Significantly different conditions may exist between port(s) of origin and the port in which
ballast water is discharged, and "[e]xamples include freshwater ballast being released into highly
saline ports..." IMO Guidelines, supra note 90, § 10.1.
172. Because of the absence of light, decreasing nutrients and oxygen, changes of salinity, and
other factors, the length of time ballast remains in an enclosed tank may be a factor in determining
the number of surviving organisms. See id. § 10.2. However, the maximum length of survival of
organisms in ballast water varies, and in many cases is not known. See id. The IMO considers water
enclosed for 100 days as the minimum for applying this consideration. See id.
173. Under certain circumstances the presence of one or more target species from a specific port
may be detected in a ship's ballast. If so, the receiving port state authority may invoke management
measures. See id § 10.3.
174. See id § 10.
175. See hl § 10.1. There may be organisms capable of surviving even extreme transfers;
however, a lower probability of species establishment exists when factors such as disparate
conditions between uptake and discharge ports, aged ballast water, and ballast water screened for
target organisms are taken into account. See id.
176. See Australian Quarantine & Inspection Serv., Australian Ballast Water Guidelines § 6.1
(visited Jan. 18,2000) <http://www.aqis.gov.au/docs/ballast/bguid_6.htm>.
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the AQIS at-sea exchange requirements. 77 Specifically, these arrange-
ments require vessels to document properly operational procedures that
ensure ballast-water loading in areas of low risk for ANS introduction
and also require the subsequent monitoring of the ballast to ensure that
low risk.178 AQIS monitors these arrangements at least twice per year,
and if there is a breach, AQIS can take corrective action. 179
Focusing on the uptake of ballast water will allow Washington and the
United States to improve regulatory efficiency while maintaining
consistency with international regulations. Specifically, compliance
arrangements between vessels carrying ballast water and the U.S. Coast
Guard would provide industry an incentive to conduct ballast uptake in
low-risk areas. Additionally, the U.S. Coast Guard could more efficiently
monitor the entire ballast-water program by focusing on vessels not
conducting ballast l6ading in low-risk ANS areas while regularly
conducting reviews of compliance arrangements with vessels that do.
The IMO and AQIS guidelines already explain that the uptake location is
a critical factor that should be considered in a ballast-water program.'
80
Therefore, Washington and the United States should adopt a decision-
support system that allows vessels to enter into compliance agreements
with the United States.
Along with a decision-support system, other alternatives for
exchanging ballast at sea should be developed. While NISA provides that
vessels must exchange their ballast before entering the exclusive
economic zone or in areas designated by the ANS Task Force,' the
Task Force has presently designated no such areas. To effectuate the
intent of NISA, the Task Force should act and make the designations.
Furthermore, to enhance compliance with the voluntary guidelines,
industry should be provided with options other than at-sea ballast
exchange. NANPCA and NISA both recognize the possibilities of new
technologies and have called for studies to develop shipboard and shore-
side technologies,' and industry is now developing these new
177. See id
178. See id.
179. See id. § 6.2.
180. See id. § 6; IMO Guidelines, supra note 90, § 10.
181. See 16 U.S.C. § 471 l(c)(2) (Supp. 1111997).
182. See 16 U.S.C. § 471 l(k)(3) (Supp. M 1997).
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technologies.' These developments should continue along with the
promotion of further industry involvement.
E. Washington Should Remain in Conformity with the International
and Federal Legal Regimes Rather Than Adopting Its Own
Regulations
Washington has proven itself a leader in the fight against ANS by
enacting regulations to prevent the introduction of ANS through ballast
water.l" Having a fully funded ANS coordinator 85 and an ANS
management plan are positive steps toward preventing ANS
introductions through ballast water. 86 Although states can and should
take action in the fight against ANS, individual states' imposition of
ballast-water regulations that are more stringent than the international
and federal legal regimes is ill advised. For example, recently proposed
legislation in California and Oregon calls for regulations that include the
imposition of mandatory ballast-water exchange under the Clean Water
Act and/or the imposition of criminal citations for failing to exchange
ballast water prior to a ship's entry into port. 7 Instead of enacting
similar more-stringent ballast-water-exchange regulations, Washington
should remain in conformity with the federal and international ballast-
water legal regimes.
Rather than enacting ballast-water regulations more stringent than
those required by NISA and international law, states should enact
programs that complement NISA. Examples of initiatives that would
"complement NISA include fully funded state ANS coordinators, state
ANS coordination committees, state ANS management plans,
participation in ANS regional panels, and ANS educational initiatives.
183. See supra Part LC.2.
184. In fact, Washington is the only state not on the Great Lakes to develop an ANS plan. See
Washington State Dep't of Fish & Wildlife, Washington's Aquatic Nuisance Species Response
(visited Jan. 10, 2000) <http://www.wa.gov/wdw/fish/nuisancelansl.htm>.
185. See supra note 154.
186. See S. 6114, 55th Leg., Reg. Sess. § 4 (Wash. 1998).
187. Legislation proposed in Oregon and California would have gone well beyond the national
ballast-water regulations. Although the California measure passed, the Oregon proposal failed. See
H.R. 3071, 70th Leg., Ist Reg. Sess. (Or. 1999) (making it illegal to introduce ANS without permit
issued by Oregon Fish and Wildlife Commission); see also H.R. 703, 98th Leg., 1st Reg. Sess. (Cal.
1999) (requiring permit and collection of fee to discharge ballast water in California waters after
April 1, 2000, and requiring special permit, issued only if applicant commenced construction of
facilities to eliminate ANS in ballast, to discharge ballast containing ANS after January 1, 2003).
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Washington Senate Bill 5315 recognized the opportunity to build upon
NISA's foundation and proposed many promising initiatives to help
eradicate ANS. 8' Washington and other states should continue to seek to
pass legislation that complements NISA.
Washington should not enact more stringent ballast-water regulations
and should continue to follow the current national and international legal
regimes for two reasons. First, ANS is an international issue and the
proposed Annex VII to the International Convention for the Prevention
of Pollution from Ships (MARPOL) signals the possibility of a binding
international legal regime. Second, state imposition of mandatory at-sea
exchange conflicts with the traditional maritime law that the master of a
ship remains ultimately responsible for the safety of his or her vessel. If
the Washington Senate reintroduces Senate Bill 5315 in a modified form,
it should continue to provide masters with safety exceptions to at-sea
ballast exchange. NISA states, "[T]he master of a vessel is not required
to conduct a ballast water exchange if the master decides that the
exchange would threaten the safety or stability of the vessel, its crew, or
its passengers because of adverse weather, vessel architectural design,
equipment failure, or any other extraordinary conditions."'' 9 NISA and
the IMO guidelines 9 ' both allow these exceptions, which are rooted in
the traditional rule of maritime law 9 ' that masters are ultimately and
inescapably responsible for the safety of their vessels. Specifically, if
Washington removed the master's discretion by requiring ballast
exchange, it would directly conflict with federal law. Therefore,
Washington should continue to provide safety exceptions for at-sea
exchange.
188. See supra Part IV.
189. 16 U.S.C § 471 l(k)(1) (Supp. III 1997).
190. See IMO Guidelines, supra note 90, § 11.3. In all cases, a port state should consider the
overall effect of ballast-water and sediment-discharge procedures on the safety of ships and those on
board. Guidelines are ineffective if compliance is dependent upon the acceptance of operational
measures that put a ship or its crew at risk. See id.; see also 33 U.S.C. § 1321(b)(3)(A) (Supp. III
1997) (exempting discharge of oil or hazardous wastes from Clean Water Act when permitted under
the Protocol of 1978 Relating to the International Convention for the Prevention of Pollution from
Ships (MARPOL) and including "emergency exception" in MARPOL that permits master to
discharge oil or hazardous waste to protect life at sea).
191. See In re Hercules Carriers, Inc., 566 F. Supp. 962, 974 (M.D. Fla. 1983) (stating that master
is ultimately responsible for negligence of vessel even when vessel is under pilot in pilot waters).
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VI. CONCLUSION
The introduction of ANS through ballast water poses a serious threat
to all U.S. waters, including Washington state waters. To rectify the ANS
problem a coordinated international effort is paramount. In conjunction
with the coordinated international effort, the federal and Washington
legal regimes require five improvements. First, federal and state legal
regimes should maintain their voluntary ballast-water-exchange laws.
Second, the U.S. Coast Guard should strengthen its ballast-water
regulations in accordance with NISA. Third, development of regional
panels should continue. Fourth, the Washington and federal legal
regimes should develop a decision-support system to increase
compliance while improving enforcement efficiency. Finally, states
should complement NISA by supporting fully funded state ANS
coordinators, ANS coordination committees, ANS management plans,
participation in ANS regional panels, and ANS educational initiatives.
Unless these measures are taken, ANS will continue to plague the
international community with problems of exponentially increasing
magnitude.
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